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which does not extend to the ends of the vessel. In one part of the vessel is a large revolving
drum, D, furnished at its periphery with a number of cutters which circulate the water
containing the cellulose or mechanical pulp. The bottom of this part of the vessel is in
the form of a ridge (PR, Fig. 420), and at a point, P, on one of the slopes are fitted cutters ;
the drum can be moved up or down by means of the lever, HG, and the distance between
its cutters and those at F thus adjusted as required. The movement of the water produced

by the rotation of the drum
causes almost the whole of the
cellulose and pulp to pass
between the fixed and revolv-
ing cutters, and after some time
the woody fibres swim sepa-
rately in the water. As the
process goes on, the knives are
gradually brought closer to-
gether until the desired degree
of fineness is attained. The
mass passes up the plane, P,
down the plane, J?, round the
partition, B, again up the
plane, P, and so on.
FIG. 421.                                               The washing water can be

changed by immersing in the

free half of the vessel a fine gauze drum from which the water can be aspirated by means of
a pump. This drum is then raised by the chain and pulley, E (Fig. 419), and fresh water
introduced into the vessel. To avoid spurting from the drum, D, it is fitted with a cover, T.
In the base of the vessel and in front of the inclined plane is a recess for catching pieces of
iron or stone accidentally present in the wood-pulp, the cutters thus being protected from
damage. Fig. 206 on p. 291 shows a battery of hollanders, which are also used for guncotton.
SIZING AND FORMATION OF THE PAPER. The refined pulp in the hollander,
containing the different raw materials (rags, wood-
pulp, cellulose, etc.) in the requisite proportions,
is blued and sized before being transferred to the
continuous machines. The blueing is effected by
adding, a short time before the end of the beating,
500 to 1000 grms. of ultramarine, Prussian blue, or
aniline blue ; a little later the size is added, which
renders the paper impervious to water and prevents
ink from running on it; if blotting-paper or filter-
paper is required, the sizing is omitted. Sizing may
be carried out on the finished paper, but it is
usually preferred to add the dressing directly to
the finished pulp while this is still suspended in
water, since in this way all the fibres become coated
with the size without losing the power of adhering,
one to the other, to form a homogeneous, felted mass
of paper. Animal size was at one time used, but,
owing to its ready putrefaction or alteration even
while it is being applied, it has been almost entirely
replaced by resin (colophony) previously rendered
soluble (resin soap) by means of caustic soda. With water this soap forms very fine,
homogeneous and persistent emulsions, the efficacy of which may be increased by the
addition of starch paste (in amount sometimes equal to that of the resin) or of casein
dissolved in dilute soda solution. The total dressing added amounts to 2 to 5 per cent, of
the dry paper.

In order to precipitate the resin in a fine state of division on the fibres, a solution of
aluminium sulphate (or of potash alum) is added to the homogeneous mixture of pulp and
resin soap; as was shown by Wurster, this effects the precipitation of the resin, starch
(or casein), and a very small amount of aluminium resinate. Nowadays one-half of the
aluminium sulphate is sometimes replaced by the cheaper magnesium sulphate. The

FIG. 422.